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PART I 
PUEBLO OF SAN FELIPE HOUSING AUTHORITY 
TRIP REPORT 
INTRODUCTION 
Kate Brown and Don Fournier from the Building Research Council (BRC) at the 
University of Illinois Urbana-Champaign conducted a site visit at the Pueblo of San 
Felipe Housing Authority (PSFHA). The PSFHA administers the housing program for the 
San Felipe Tribe of New Mexico. The site visit provided technical assistance to the 
Housing Authority in assessing mold and moisture conditions in housing units. This 
report summarizes activities and issues addressed while on site. A detailed analysis of 
findings and recommendations is found in PART II: Pueblo of San Felipe Housing 
Authority Technical Housing Assessment Report: Examining Mold and Moisture 
Conditions of Homes on the San Felipe Pueblo. 
BACKGROUND INFORMATION 
The San Felipe Pueblo is located in Sandoval County in New Mexico. The average 
annual precipitation is 9.4 7 inches. The average annual snowfall is 11 inches. The 
average annual maximum temperature is 1 00 o F and the average annual minimum 
temperature is 13° F. Approximately 2,619 Native Americans reside in 443 households 
on the San Felipe Pueblo. All HUD '37 Act units have been conveyed to homeownership. 
The assessment team responded to a request from the Southwest Office of Native 
American Programs to assess site and housing conditions contributing to mold and 
moisture problems at the San Felipe Pueblo. Isaac Perez, PSFHA Executive Director, 
requested technical assistance to address mold and moisture conditions. The assessment 
team visited five homes. One home was newly constructed and unoccupied. Four houses 
were slab on grade and one had a dirt floor. Three homes were heated with liquid 
propane central heating, one home was heated with wood fireplace with electric heater as 
a back-up, and one home was heated with a wood stove. The homes ranged in age from 
newly constructed to approximately eighty-four years old. All homes were ranch adobe 
style architecture. 
Day 1: Sunday: May 16,2004 
Sunday was a travel day. 
Day 2: Monday: May 17,2004 
The assessment team arrived at the PSFHA Office on the San Felipe Pueblo on Monday 
morning to meet with Isaac Perez and Randy Tenorio, Rehab/Construction Supervisor. 
At the meeting, the group discussed the day's activities, outlined the team's role while on 
the reservation, and addressed the housing authority's issues. The housing staff presented 
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the specific mold and moisture issues that the Housing Authority had been handling. Of 
specific concern were the overcrowding and significant cooking in homes and how these 
factors contributed to mold and moisture conditions. Three households were identified as 
overcrowded. Significant amounts of cooking take place in the households especially 
during the traditional feast days. 
The PSFHA selected the properties to be inspected and Randy Tenorio coordinated the 
logistics for the site visit. Following the meeting, the_assessment team, guided by Randy 
Tenorio, inspected five homes on the Pueblo. 
Day 3: Tuesday, May 18,2004 
In the morning, the assessment team met with Isaac Perez and Randy Tenorio to discuss 
findings and strategies for solutions. The assessment team traveled in the afternoon. 
FINDINGS 
An overview of findings and recommendations from the site visit follows. PART II: 
Pueblo of San Felipe Housing Authority Technical Assessment Report provides a more 
detailed discussion and analysis of the findings. 
San Felipe Pueblo 
Principal findings from the site inspections include: 
1. Two homes had rainwater intrusion that has led to water damage in exterior walls 
in the interior of the home. The two primary contributing conditions were poor 
drainage and site conditions. 
2. Three houses had significant mold contamination on the walls and ceilings as a 
result of interior moisture condensation and roof leaks. One home was newly 
constructed and one house was unavailable for a complete inspection. 
3. Three houses were overcrowded, which increases the moisture levels produced 
from human sources, contributes to elevated interior moisture loads (interior 
relative humidity), and, unless controlled, ultimately leads to mold contamination 
from condensation problems. 
4. All the homes lacked sufficient ventilation to dilute the concentration of moisture 
and mitigate interior condensation and mold problems. 
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NEW CONSTRUCTION AND FUTURE HOUSING AUTHORITY ACTIONS 
The only newly constructed home was nicely designed and constructed. Following are a 
few recommendations the Housing Authority may consider in the existing and future 
housing projects: 
• Install ventilation fans in all new homes in both bathrooms and kitchens. 
• Develop policies and procedures for handling mold and moisture problems in 
tribal homes. 
• Work with the Tribal Attorney to develop an Addendum to the standard lease 
agreement that requires the tenant to take steps to reduce the potential for mold 
growth in their unit. Attachment 1 is a copy of the Addendum under development 
by another Tribe. This document not only provides some level of protection for 
the occupants, but also an excellent educational tool that lists tenant actions or 
steps to discourage mold growth and promote a healthy environment. 
• Include a 'Notice, Disclosure and Disclaimer' statement addressing mold 
conditions in current tenants lease agreement packet. With minor editing by the 
Housing Director and Tribal Attorney, this document can provide valuable 
information to potential tenants. See Attachment 2. 
The Housing Authority is taking positive action to develop a team effort between the 
housing department and the tenants to prevent mold. Both the Addendum and Notice, 
Disclosure and Disclaimer documents in Tenant Lease Agreements could provide 
valuable information on mold background, tenant responsibilities, and practices that 
contribute to a healthy indoor environment. Preventing mold requires a team effort 
among the housing authority, building maintenance, and occupants. These included 
documents reinforce the important role occupants play in maintaining healthy, safe home 
environments. 
PROGRAMMATIC RECOMMENDATIONS 
Addressing mold and moisture problems presents a two-phase challenge to all housing 
authorities to develop a prompt and effective delivery system: 
• Develop a partnership between the housing authority and residents. 
• Develop a two-part training program to: 
Train maintenance staff to implement technical recommendations. 
Train residents on their roles and responsibilities as homeowners and 
tenants. 
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1. Mandatory attendance at annual homeowner/tenant clinics as part of the annual 
recertification process. At these clinics, provide instruction on home maintenance 
issues, such as identifying and repairing leaks, using exhaust fans and maintaining 
gutters. 
2. During the annual recertification process, ask occupants to complete a survey 
based on Housing Quality Standards (HQS) with additional questions on mold 
and moisture conditions in their homes. Completing the survey further engages 
residents in their own home maintenance. Furthermore, the survey responses 
provide additional information to the housing authority on unreported problems, 
especially leaks and inoperable fans that might contribute to an unsafe, unhealthy 
home environment. 
The following web sites and references provide further information on mold remediation 
and testing: 
Indoor Air Quality: 
Ball State University Indoor Environment Notebook- General resource on a number 
of topics related to indoor air quality. 
http://publish.bsu.edu/ien/archives/archive_list.htm (will open a new browser window) 
Mold: 
EPA - Mold Remediation in Schools and Commercial Buildings 
http://www.epa.gov/iaq/molds/index.html (will open a new browser window) 
New York City Department of Health Bureau of Environmental & Occupational 
Disease Epidemiology - Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments 
http:/ /www.ci.nyc.ny.us/html/dohlhtmllepi/moldrptl.html (will open a new browser 
window 
References: 
Bemidji Area Indian Health Service Office of Environmental Health and Engineering, 
Environmental Health Services Section, Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments 
The Measurement Problem Regarding Mold, by William B. Rose, Research Architect, 
Building Research Council/School of Architecture, University of Illinois, Urbana-
Champaign Campus, 2003. 
Adverse Human Health Effects Associated with Mold in the Indoor Environment: 
Position Statement by Hardin, Kelman, and Saxon, American College of Occupational 
and Environmental Medicine, 2002. 
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EXECUTIVE SUMMARY 
The assessment team inspected five homes at the San Felipe Pueblo for moisture and 
mold conditions. Mold and moisture problems or potential problems were identified at 
all the homes. The principal findings include: 
1. Two homes had water damage in exterior walls in the interior of the home due to 
rainwater intrusion from poor drainage and site conditions. 
2. Three houses had significant mold contamination on the walls and ceilings as a 
result of interior moisture condensation and roof leaks. One home was newly 
constructed and one house was unavailable for a complete inspection. 
3. Three houses were overcrowded, which increases the moisture levels produced 
from human sources, contributes to elevated interior moisture loads (interior 
relative humidity), and, unless controlled, ultimately leads to mold contamination 
from condensation problems. 
4. All the homes lacked sufficient ventilation to dilute the concentration of moisture 
and mitigate interior condensation and mold problems. 
This report provides technical recommendations and discussion of these items. Appendix 
A includes a summary of findings from the inspections. Appendix B provides a detailed 
assessment of each home. 
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INTRODUCTION 
The assessment team responded to a request from the Southwest Office of Native 
American Programs to assess site and housing conditions contributing to mold and 
moisture problems at the San Felipe Pueblo. Kate Brown and Don Fournier from the 
Building Research Council (BRC) at the University of Illinois Urbana-Champaign visited 
and inspected housing units on May 17, 2004. Randy Tenorio from the San Felipe 
Housing Authority accompanied the assessment team. 
SECTION 1 -METHODOLOGY 
Visual Inspection 
Housing inspections consisted primarily of visual assessments of mold and moisture 
conditions. The team examined all rooms for water damage and evidence of mold~ 
Assessment of kitchens, bathrooms, and utility rooms included additional inspections 
relating to plumbing, localized ventilation, water entry and other moisture source issues. 
Housing exteriors including roofs were visually inspected for moisture problems and 
rainwater leaks. 
Whenever possible, residents were interviewed to gather history on moisture problems, 
plumbing leaks, interior moisture condensation, health issues, number of occupants and 
any other useful information. 
Digital photographs were taken at each house to visually record notable conditions. 
The spreadsheet in Appendix A compiles results of the mold and moisture assessments 
by broad categories of commonly identified moisture problems. The findings from each 
individual house inspection are presented in Appendix B. 
SECTION 2- SAN FELIPE HOUSING TYPES 
The five investigated ranch houses had two, three, or four bedrooms and with adobe style 
architecture of varying construction techniques. Four houses had slab on grade 
foundations and one had a dirt floor. The primary heating sources were forced air 
propane, wood, and electric. The homes ranged from newly constructed to approximately 
eighty-four years old. 
SECTION 3- FINDINGS 
Moderate to severe visible mold contamination was present in three inspected homes. 
Mold contamination is always associated with moisture problems which contribute to and 
can reduce the long-term viability of housing. The team identified a need for further 
rehabilitation of housing units to secure the future of the existing housing stock. The 
general findings regarding identified mold and moisture problems follow: 
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1. Rainwater Intrusion/Exterior Envelope 
Storm water and rainwater intrusion caused water damage in exterior walls of three 
homes. Rainwater has also degraded the original stucco, particularly at the base of the 
exterior walls. Two primary contributing conditions were: 
• Site drainage where rainwater ran off the mesa in the back into the house. 
• Flat site conditions or site with the ground sloped toward the house. 
This resulted in water intrusion and degradation of materials in the exterior walls and 
interior bedroom walls. Additionally, several homes had evidence of roof leaks. 
Section 4.1 discusses rainwater management in more detail. 
2. Interior Moisture Condensation 
Three houses had significant mold contamination due to interior moisture condensation. 
The fifth house was unavailable for complete inspection. Condensation problems were 
noted in bedroom closets, bedroom walls, ceilings, and bathrooms. 
Condensation occurs when moisture-laden air comes in contact with a building surface 
that is chilled below the dew point of the air. The remaining findings relate to 
contributing factor of the condensation problems. 
Section 4.2 discusses interior condensation issues. 
3. Overcrowded Conditions 
Three inspected occupied houses were overcrowded, which contributed to condensation 
moisture problems in two ways: 
• It increased the moisture loads produced by human sources (respiration, washing, 
cooking, etc.) and raised the interior dew point, thus allowing moisture problems 
at higher surface temperatures. 
• It contributed to the placement of clothing, personal belongings, beds, and other 
furniture against exterior walls, chilling exterior wall surfaces and, consequently, 
increased condensation. 
In the inspected houses, the primary moisture sources leading to the condensation 
problems were human sources and lack of appropriate ventilation systems. Daily 
bathroom and kitchen activities are primary moisture sources in households. The 
bathroom's largest contributor, bathing often occurs in a short period of time. It is 
critical to run an exhaust fan during bathing and for 15-20 minutes after to remove the 
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moisture from the room. An operable window can also provide an escape route for 
moisture during fair weather. 
Kitchen activities such as cooking and cleaning contribute to considerable amounts of 
moisture throughout the day. The single most effective way to control the moisture is the 
use of a range hood, which is exhausted to the outside, during cooking. An operable 
window allows for escape of moisture to the outside. 
Attachment 3 provides a listing of daily activities and the amount of moisture generated 
from the activities. 
4. Heating Method and Heat Distribution 
Three inspected houses used centralized forced air propane to heat the home. Two homes 
used a wood stove or a fireplace to heat the home. The lack of centralized heat 
distribution leads to chilling of surfaces in the rooms furthest from the heat source, 
contributing to condensation-based mold contamination. 
7. Ventilation 
All the houses lacked sufficient ventilation to moderate the high moisture loads; all also 
had high interior relative humidity, a major contributor to condensation and mold 
contamination. The installation of bathroom vent fans, ducted kitchen range hoods, and 
whole house ventilation could serve to dilute the concentration of moisture and mitigate 
the condensation and mold problems. Ventilation is one of the most critical components 
to the quality of indoor air. 
8. Maintenance/Rehabilitation Issues 
Two inspected homes suffered from insufficient interior and exterior surface 
maintenance, including deteriorated exterior cement stucco, exposed adobe blocks, 
damaged roofs, damaged ceilings and walls, and neglected exterior caulking at critical 
joints. All the homes had flat roofs with canales, spouts that stick out from the side of the 
building from the roof, drainage systems. Flat roofs need continual maintenance. 
Membranes are recommended. Also penetrations, such as chimneys, attic fans, etc., need 
special care to insure against leaks. 
Section 5.1 discusses exterior recommendations. 
SECTION 4- TECHNICAL DISCUSSION 
The assessment team identified two problem categories; rainwater management on the 
exterior envelope and interior condensation problems. 
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4.1 Rainwater Management and the Exterior Envelope 
Roofs, foundations and exterior walls are potential sites of water entry and consequent 
damage. The first line of defense against moisture problems are water resistant and 
weather tight surfaces of the building envelope: the roof cladding, wall cladding (cement 
stucco), and foundation. Holes and failures in the exterior envelope allow moisture 
problems to develop in the building cavities. Because they contain insulation and are 
sheltered from the drying effects of the sun and wind, building cavities can require a long 
time to dry. When full drying cannot be achieved between rainfall events, rot and mold 
may develop, leading to the degradation of building materials and ultimately structural 
failure. This was noted at two sites and two others had recent repairs of such damage. 
Holes in the exterior stucco can also lead to unwanted air infiltration into the building 
cavities. In the winter, this can chill interior surfaces and lead to condensation moisture 
problems. This problem occurred at the base of the exterior walls where deterioration of 
the stucco and moisture penetration caused mold growth on the interior walls. Cement 
stucco was used in all the San Felipe houses. Unfortunately this material is not water 
resistant and moisture penetration can damage the interior building materials. Freezing 
of water once it has penetrated the wall also results in failure of the exterior cladding. 
Concentrated rainwater can also cause damage. Concentrated rainwater flow focused on 
a hole in the exterior envelope magnifies the potential for serious water damage. Flat 
roofs, for example, concentrate and drain large amounts of rainwater. Rainwater falls on 
the broad area of the roof, flows downward to the canales, and onto the ground near the 
building. A house that does not shed roof drainage away from the sidewalls magnifies 
the potential for serious water damage. In this case, the exterior walls must shed 
significantly more water. 
When investigating for leaks in the exterior envelope, examine intersections first. On 
roofs this includes penetrations such as chimneys, skylights, and vent pipes. Install and 
maintain flashing to these areas to prevent water intrusion. Metal flashing or waterproof 
membranes installed in the proper order prevent water intrusion as rainwater drains off a 
surface. Essentially, flashing is installed shingle-style, with each lower layer tucked 
under the layer above. The inspections at San Felipe Pueblo showed evidence of roof 
le.aks and exterior damage. 
As with roofs, exterior walls tend to have water intrusion problems at the intersections: 
around windows, doors, and other penetrations. These components must be properly 
installed with flashing which follow the same rules as flashing of root penetrations on 
roofs. Install metal flashing or waterproof membranes from the bottom to the top to 
ensure that water flows down the surfaces away from the building. The Builder's Guide 
for Cold Climate1 is a good source for window flashing details. 
1 Lstiburek, Joseph, Builder's Guide for Cold Climates, Energy & Environmental Building Association, 
2001. pp. 241-252. www.eeba.org, 952-881-1098 
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Many examined windows were poorly installed. The windows sealed with caulking 
rather than with properly installed flashing to waterproof them. Unfortunately, caulking 
provides only a temporary fix which will eventually fail and leak. Failed caulking 
resulted in water intrusion and water damage around the windows. The lack of an 
overhang and the concentration of rainwater on the exterior walls compounded the 
problem. The stucco has failed around one window allowing potential further damage 
from water intrusion. 
4.2 Interior Condensation Problems 
Condensation occurs when moisture-laden air contacts a building surface that is chilled 
below the dew point of the air. When this happens, the moisture content of the materials 
at the location increases, potentially up to saturation, and mold grows on the surfaces. 
This problem indicates a combination of two factors: 
1. A house with a high interior moisture load (relative humidity). 
2. Cold spots - areas of the building that are near or below the dewpoint temperature. 
Solving interior condensation and mold problems requires an understanding of these two 
factors. Relative humidity (RH) is the amount of moisture in the air relative to the 
temperature of the air. Cold air, especially in the winter can hold very little moisture, 
while warm air can hold greater amounts. Warm interior air can contain a great deal of 
water in any season. 
In the winter, the amount of moisture in the interior air (RH) depends on how much 
moisture is being generated inside the house and how much that outside air dilutes that 
moisture. All buildings have air exchange with the exterior air. If a building has a tight 
exterior envelope, as is the case of a cement stucco finished building, there may be 
relatively little air exchange with the exterior. In that case, RH can increase to levels that 
make condensation problems likely. All theses factors caused condensation on chilled 
surfaces at San Felipe Pueblo. 
The moisture sources that lead to high interior RH typically include: 
• Wet foundations. 
• Human moisture sources. 
• Combustion appliances. 
• Moisture from water leaks in roofs, cladding, and plumbing. 
• Bathroom moisture sources due to high use and a lack of localized ventilation. 
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• Kitchen moisture sources due to high use and a lack of hooded range ventilation 
to the outside. 
In the inspected houses, the high moisture load came from human sources and bathroom 
showers. People added moisture simply by breathing. Cooking, cleaning, or additional 
people in the house introduced more moisture into the indoor air, which makes 
overcrowding a critical factor in interior condensation problems. Additionally, 
ventilation systems, which dilute moisture levels, were not installed in the inspected 
houses. 
When moist interior air comes in contact with a cold surface, condensation will occur. 
Cold spots are usually found on the interior surfaces of exterior walls, ceilings, and 
skylights. Several factors cause a chilled surface: 
• Faulty insulation or gaps in the insulation. 
• Thermal bridges - areas that are poorly insulated because of structural framing. 
• Air infiltration - gaps or spaces that allow cold winter air to enter into a building 
and chill a cavity. 
• Poor heat distribution- rooms that are cold because they don't receive enough 
heat. 
• Placement of furniture and personal belongings against exterior walls, which 
chills the wall and prevents warm interior air from reaching the chilled surface. 
• Low R-value windows and skylights. 
Relative humidity and surface temperature work together. The colder the surface, the 
less humidity it takes to cause condensation problems. The warmer the surface, the more 
humidity it takes to experience condensation. Solving condensation problems often 
involve the following complementary steps that address these two interacting factors: 
1. Reduce interior relative humidity (RH) by either: 
• Identifying and reducing the moisture sources which contribute to the 
elevated humidity. 
• Providing ventilation with drier exterior air to dilute the interior moisture, 
thus reducing the RH. 
2. Warm up the cold spots where condensation occurs. Identify the cause of the 
chilled surfaces and to remedy the problem add insulation, weather sealing, or 
airflow improvements. 
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Adding appropriate ventilation appliances can also reduce the moisture load in the house. 
Ventilation pulls out the moist interior air. Dry outside air replaces the moist air through 
infiltration, thus lowering the humidity level. Ultimately, the success of ventilation 
appliances such as bathroom fans and ducted range hoods depends on educating the 
residents to their purpose, control, and maintenance. 
Maintaining surface temperatures above the dew point temperature is the second 
approach to solving condensation problems. As previously indicated, a variety of causes 
contribute to the creation of cold surfaces. A single, stationary heat source like a wood 
stove or propane heater dramatically affects the heat distribution in the house. The room 
with the heating appliance will be warm, and even hot, while the rooms furthest from the 
heat source will be cooler. The potential for chilled surfaces and mold problems rises 
dramatically in the cold rooms. If the rooms are particularly cold and the indoor relative 
humidity is high, condensation can occur almost anywhere on exterior walls and ceilings. 
However, windows, exterior walls of closets, and wall/ceiling junctions on exterior walls 
have the greatest potential for condensation problems. 
The following section outlines a number of steps to warm problem surfaces. 
SECTION 5: RECOMMENDATIONS 
5.1 Exterior Recommendations 
Proper exterior renovation can address some existing moisture problems. Inter-related 
recommendations associated with an exterior renovation include: 
5.1.1 Most of the houses require some exterior repair. Stucco and roof repairs are 
advised. This renovation will serve several purposes: 
• Eliminate existing holes and water intrusion sites. 
• Offer the opportunity to correctly flash around windows. 
• Correct current deterioration (primarily around windows, parapets, and at the 
base of walls). 
5 .1.2 Adding concrete skirting around the houses to insure proper drainage sloping and 
allow any rainwater to quickly run off the site. 
5.2 Interior Recommendations 
No physical recommendation exists to deal with overcrowding. However, adding 
ventilation appliances such as bathroom exhaust fans and ducted kitchen range hoods 
would reduce interior moisture levels stemming from overcrowding. The following 
interior recommendations deal with house ventilation: 
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5 .2.1 Install bathroom ventilation fans. An open window in the bathroom does not 
suffice to prevent high humidity buildup and resulting mold. The fans should be 
quality units, EnergyStar rated, and sized to at least 100 cubic feet per minute 
(CFM) with low sone ratings. The rule of thumb on sizing is eight air changes per 
hour, but this may be low in overcrowded housing. When overcrowded 
conditions exist, 50 CFM per bathroom appliance (toilet or shower) is 
recommended. The exhaust fan should be connected in parallel with the light 
switch so it operates whenever someone is using the bathroom (as indicated by 
turning on the light). The addition of a delay timer is also recommended as fans 
should run 15-20 minutes after a shower or bath is completed. 
5 .2.2 Install ducted range hoods in all the kitchens. Recirculating range hoods do not 
remove cooking moisture from the home. 
A successful, workable ventilation plan requires the education and understanding 
of the residents on maintenance of the fans and range hoods, primarily cleaning 
filters. The ventilation strategy is critical to maintain a dry and healthy indoor 
environment. Occupants need to use the hoods whenever they are cooking. 
5.2.3 Several inspected units showed condensation and mold contamination on the 
interior ceilings, caused by roof leaks. When making roof repairs, install a 
continuous membrane and ensure all penetrations are properly sealed. Since 
occupants do go onto the roofs during feast times, consider installing a thicker 
membrane than normal to tolerate the extra wear. 
5 .2.4 Cleanup the interiors where existing mold and moisture damage has occurred. 
Repair and replace drywall and flooring. Mold cleanup should follow the New 
York City Department of Health's Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments.2 Maintain any wood burning stoves and fireplaces 
in good repair. A major byproduct of combustion is water vapor. If a combustion 
appliance is improperly vented, or not vented at all, the heating system can 
contribute enormous amounts of moisture into the interior air. Carbon monoxide, 
another by product of combustion, is a critical health concern. 
2 http://www.ci.nyc.ny.us/htmlldohlhtml/epi/moldrptl.html 
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Attachment 3 
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Basic Assumptions: 
a. Family Size: 
A Discussion of Moisture Sources by Types 
Estimated Moisture Amounts by Pints 
4-2 adults and 2 children ages 12 yrs & 14 yrs. 
b. House Description 
Block concrete foundation 
Full basement with laundry & play room 
3 bedrooms 
Ranch style 
Gas furnace, stove/range and hot water heater 
Measurements 
a. 2 cups = 1 pint = 16 ounces 
b. 2 pints = 1 quart 
c. 4 quarts = 1 gallon 
d. 8 pints = 1 gallon 
e. 8 oz = 1 cup 
f. 1 liter = 2.112 pints 
Daily Activities in the Home 
a. Showering all 4 occupants @ 1 0 minutes =40 minutes= 4 pints 
b. Cooking of Food for 4 occupants 
a. Breakfast= .93 pints 
b. Lunch = 1.31 pints 
c. Dinner= 2.80 pints 
d. Total 5. 04 pints 
c. Hand Dish Washing for 4 occupants 
a. Breakfast = .21 pints 
b. Lunch= .16 pints 
c. Dinner= .68 
d. Total= 1.05 pints 
c. Pilot lights (not in use) ( 4 burners)= .37 pints X 4 burners= 1.48 pints maximum 
per day 
d. Total 
a. Cooking of Food= 5.04 pints 
b. Hand dishwashing = 1.05 pints 
c. Pilot lights = 1. 48 pints 
d. Total 7.57 pints 
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F. Floor mopping 
.03 pints per square foot; if the room is 15 X 15 sq.ft. = 6.75 pints 
G. Perspiration/Respiration 
.44/hour (family of four, average) 
H. Laundry Room 
Indoor Line Drying/ unvented dryer= 4.68- 6.18 pints per load (electric dryer) 
Automatic Clothes Washer with = 0 pints per load 
Correct Discharge 
Vented Dryer with correct Discharge = 0 pints per load 
House plants 
5-7 average plants throughout the house= .86-.96 pints per day 
98% of water provided to house plants evaporates 
Indoor/Firewood Storage = 
Cord of green wood (8' x 8' x 4') 
Humidifiers (avg) 2.08 pints per hour 
Unvented Kerosene Space Heaters -7.6 pints per gallon of 
Kerosene burner 
Additional Comments 
3.33 pints per day 
Bathroom-The largest moisture contributor, bathing often occurs in a short period of 
time. It is critical to run an exhaust fan during and for 15-20 minutes. Often this period 
of time is necessary to remove the moisture from the room. An operable window can 
also provide an escape route for moisture during fair weather. 
Kitchen- Kitchen activities generate considerable amounts of moisture throughout the 
day. The single most effective way to control the moisture is the use of a range hood, 
which is exhausted to the outside, during cooking. An operable window side allows for 
escape of moisture. 
Laundry Room- proper installation of laundry machines is an easy prevention. 
One humidifier runs during an 8 hour night of sleep contributes to 16-64 pints of water to 
the air. Homeowners are cautioned to use humidifiers selectively and periodically. 
Indoor Firewood storage often stored in unvented basements. 
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Reference: Moisture Control Handbook: Principles and Practices for Residential and 
Small Commercial Buildings, Joseph Lstiburek/John Carmondy, 1993, 
Van Nostrand Reinhold, pg. 33. 
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Appendix A: Pueblo of Santa Felipe SUMMARY SITE VISIT REPORT DATE:May16-18, 2004 
tia 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
Basement Wet 
framing Site Gutter Leaks Basement Exhaust Exterior Visible 
Inspection HUD Building Foundation Model and Framing moisture Drainage System from or Crawl Plumbing Bathroom Ventilation waiVceiling Attic Mold 
Number Address Program Age Occupancy Type Type Heat Type content Problems Problems Exterior Space Problems Problems Problems problems Problems (Column#) 
1.1 Tribal Home 6 Yrs . 10 Slab on Grade Ranch/ Wood Frame forced air propane N/A N/A N/A Black Mesa Road Yes No Gutters Yes No No •RcK Yes 17 
1.2 Tribal Home 34 yrs. 7 Slab on Grade Ranch Concrete forced air propane/ N/A N/A Masonary Block swamp cooler N/A Black Mesa Road No No Gutters Yes Yes Yes •RCK;•NBE Yes 15 
1.3 BIAIHIB 
New 
will be 2 Slab on Grade Ranchlv.ood Frame forced air propane N/A N/A Construction /air conditioning N/A No Orchard Street Yes No Gutters No No No •RCK; •NBF No 
1.4 Tribal Home 84 yrs. 7 Slab on Grade Ranch/Wood/Adobe Wood N/A N/A Fireplace/Electric N/A Black Mesa Road Yes Yes Yes Yes Yes •NRF;•NBF Yes 15,17 
1.5 Tribal Home 33 yrs. 4 DirtAoor Ranch/Adobe Block Wood Stove N/A N/A Not N/A Not 
Black Mesa Road Yes Yes Yes Inspected Not Inspected •NFK Not Inspected Inspected 
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Inspection Number: 1.1 
Address: Black Mesa Road 
Age: 6 Years 
House Type: Ranch 
Bedrooms: 4 
Foundation: 
Heat Type: 
Construction: 
Occupants: 
Slab on Grade 
Forced Air Propane 
Wood Framed/Stucco 
1 0; 3 adults, 7 children 
Mold and Moisture Conditions: Visible mold was 
in the two back bedrooms and was due to water 
penetration into the back wall from poor drainage. 
Visible mold on the ceilings in the back bedroom 
and living room was due to roof leaks. 
Site Drainage Problems: A mesa located in the 
back of the house caused storm water to run 
downward into the back of the house. The 
insulation was probably saturated causing wet and 
cold bedroom walls which led to mold growth on 
the lower portions of the walls. Figures 2 shows 
the exterior wall and Figure 3 shows the condition 
of the interior bedroom wall. Figure 2: Water damage on outside 
wall 
Exterior Conditions: Water damage was noted 
on the rear walls of the house. The roof had been 
patched and water leakage into the ceilings of the 
home was evident. 
Interior Conditions: Visible mold grew on the 
exterior bedroom walls and in the closets. 
Bathroom: The two bathrooms had ventilation 
fans. Tests indicated that the flow rates were good 
in both bathroom fans ( 65 CFM and 49 CFM) and 
no leaks or visible mold was noted. 
Kitchen: The kitchen had a propane stove and a recirculating range hood. No plumbing 
leaks or visible mold was present. The occupant reported that the skylight in the kitchen 
became covered with mold in the winter time. This is due to the excess moisture in the 
kitchen, lack of ventilation, and poor R-value of the skylight. 
Occupant Notes: Ten occupants, three adults and seven children, ages sixteen years to 
ten months lived in the home. No health problems were reported. The occupant reported 
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a large amount of cooking occurred in the home, especially during feast days. With only 
four bedrooms and ten occupants this household was overcrowded. 
Recommendations: 
1. Fix site drainage by installing a concrete pad surrounding the house exterior and 
divert the flow from the mesa around the house. 
2. Install a kitchen range hood ducted to the exterior. 
3. Repair all roof leaks. 
4. Remediate and clean the mold in the back bedrooms using Indian Health Services 
or New York City Guidelines. Insulation in walls may take a long time to dry and 
may still be wet. Removal of the lower wallboard and replacement of the 
insulation and wallboard may be required. 
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Inspection Number: 
Address: 
Age: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
Occupants: 
1.2 
Black Mesa Road 
34 Years 
Ranch 
3 
Slab on Grade 
Forced Air Propane 
Swamp Cooler 
Concrete Masonry 
Block/Stucco 
7, 4 adults and 3 children 
Mold and Moisture Conditions: Mold was visible 
in the bathroom and kitchen. 
Site Drainage Problems: A concrete pad completely 
surrounded the house. Therefore, no site drainage 
problems were present. 
Exterior Conditions: The exterior cement stucco was 
failing on all exterior walls and roof parapet (Figure 2). 
Bathroom: No ventilation fan was in the bathroom. 
There was severe mold and rot, along with tub caulking 
problems (Figure 3). The toilet had one bolt missing and 
was rocking. 
Kitchen: The kitchen had a propane gas stove. No range 
hood or fan was installed. Evidence of condensation on 
the walls was visible in the kitchen area. 
Interior Conditions: The house originally was equipped 
with a wood-burning stove. Prior to its removal, 
condensation problems in the kitchen did not exist. 
Occupant Notes: Seven occupants, four adults and three . 
children, ages three years to seven years, were the only 
occupants that had lived in this overcrowded home. 
Recommendations: 
May 17-18,2004 
Figure 2: Exterior stucco failure on 
exterior walls and parapet 
Figure 3: Severe mold and rot and 
caulking problems in the bathroom 
1. Install a ventilation fan in bathroom and a ducted kitchen exhaust hood. 
2. Repair the toilet to avoid leaks and further moisture problems in the bathroom. 
3. Completely repair the exterior stucco to avoid future moisture damage. 
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4. Reinstall and use the wood-burning stove in the winter to help with mold and 
moisture problems. The cement block walls have a very low R-value and will be 
cold in the winter. 
5. Remediate and clean the mold in the bathroom using Indian Health Services or 
New York City Guidelines. 
Building Research Council 22 
Appendix B: Pueblo of San Felipe Housing Authority 
Inspection Number: 1.3 
Address: Orchard Street 
Age: New 
House Type: Ranch 
Bedrooms: 2 
Foundation: 
Heat Type: 
Construction: 
Occupants: 
Slab on Grade 
Forced Air Propane 
Air Conditioning 
New Construction/Wood 
Framing/Stucco 
There will be 2 occupants. 
Mold and Moisture Conditions: No visible mold 
was evident. One unit was still under construction. 
Site Drainage Problems: The site drainage had a 
potential problem; the site was flat with no lawn 
and the canales (roof drainage system) drained 
directly into the ground (Figure 2). 
Bathroom: The bathroom had no fan. 
Kitchen: The kitchen had a propane stove with an 
internal recirculating range hood (Figure 3). 
Occupant Notes: The unoccupied house will soon 
have two occupants. It was designed as 
handicapped accessible because one future occupant 
is blind. 
Recommendations: 
1. Install a ventilation fan in bathroom. 
2. Install a ducted kitchen range hood. 
3. Install splash plate for the canales or install a 
gutter with downspout and splash guard to 
funnel the water away from the house. 
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Figure 3: Kitchen stove with 
recirculating hood 
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Inspection Number: 1.4 
Address: Black Mesa Road 
Age: 84 years 
House Type: Ranch 
Bedrooms: 3 
Foundation: 
Heat Type: 
Construction: 
Occupants: 
Slab on Grade 
Wood Fireplace/Electric Heater 
Adobe Block/Stucco and Framed 
Addition in 1980 
7, 5 adults and 2 children 
Mold and Moisture Conditions: Mold was visible 
in the bathroom, back bedroom, and storage room. 
Site Drainage Problems: No splash blocks were 
close to the home. No gutters were on the front of the 
house. A depression was near the back foundation 
wall of the home (Figure 2). 
Exterior Conditions: The roof had failed. The adobe 
block and foundation blocks were exposed due to 
stucco cladding failure. 
Bathroom: Severe mold was on the ceiling, tub, and 
toilet in the bathroom (Figure 3). There was no 
ventilation fan. 
Kitchen: There were no plumbing problems. The 
gas propane stove had no range hood. 
Interior Conditions: The ceiling in the living room 
had been replaced due to roof failure. The ceiling and 
walls in the back bedroom were collasping due to 
roof failure and moisture penetration (Figure 4 ). 
Occupant Notes: Seven occupants, five adults and 
two children, were the only family that had lived in 
this overcrowded home. There were no reported 
health problems. 
Recommendations: 
1. House needs extensive repairs. Conduct a 
rehabilitation analysis to compare the cost of 
repairs versus demolition and rebuilding. 
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Figure 1: Black Mesa Road 
Figure 4: Bedroom failing ceiling and 
walls 
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• Install a ventilation fan in the bathroom. 
• Install a ducted kitchen range hood. 
• Remediate and clean the mold in the back bedrooms and bathroom using 
Indian Health Services or New York City Guidelines. 
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Inspection Number: 1.5 
Address: Black Mesa Road 
Age:l 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
Occupants: 
Ranch 
3 
Dirt Floor 
Wood Stove 
Adobe Block/Stucco 
4 adults 
Mold and Moisture Conditions: No visible 
mold was present. However, we were unable to 
inspect the bathroom and bedrooms. 
Site Drainage Problems: The foundation was 
exposed and failing. Some of the stucco was 
failing on the back. There was water damage on 
one side of the house. The site sloped towards the 
house (Figure 2). 
Bathroom: The team could not inspect the 
bathroom. 
Kitchen: No range hood or vent fan in the 
kitchen (Figure 3). 
Interior Conditions: The team could not 
completely inspect the home. 
Occupant Notes: Four adult occupants lived in 
the home. 
Recommendations: 
1. Install a ventilation fan in bathroom. 
2. Install a ducted range hood in the kitchen. 
Figure 3: No range hood or vent fan 
was in the kitchen. 
3. Regrade the rear and side of the house to ensure water will flow away from the 
house. 
4. If any mold is present in the bathroom, remediate and clean using Indian Health 
Services or New York City Guidelines. 
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